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The old paradigm of on-site versus distant learners is blurring rapidly as the increasing availability of network resources and collaborative software stimulates a convergence. Technologies originally designed for meetings and conferences are now being pressed into service to provide the competitive edge to corporations for education, training, sales support, and customer interaction. Technologies such as desktop video conferencing promise the ability to reach anybody, anywhere, at nearly any time, and at much reduced cost. Realizing the promise of these technologies will take creativity and courage, as well as a deep understanding of the way we learn and retain information.
Corporations and universities are examining the forces mandating change, exploring the technologies facilitating change, and illuminating the choices and challenges they face in navigating toward the networked, collaborative educational environments of continuous education. Each institution must examine carefully its role and mission to understand exactly how it must change. Some institutions will become the Walmarts of education, bringing commodity education to a wider range of students at the best possible prices. Others will be brand name institutions, known for particular specialties delivered with high perceived quality at correspondingly higher expense.
fairly popular in technical circles, and the new field of multimedia was born. During this period we thought computers were really TVs! Lately, Web fever has devoured our campuses and corporations. To many, it looks like the real use of the computer is as a full color sales brochure.
Calculator, typewriter, television or sales brochure, the computer is just now coming into its own as a powerful communication device that is changing the way we work, live, love and learn.
Curriculum Reform at Rensselaer
Rensselaer Polytechnic Institute has undertaken a systematic restructuring of its curriculum, involving collaborations with many other campuses and educational and industrial leaders. With faculty leadership, over the past seven years Rensselaer has been engaged in the development of innovative approaches to undergraduate education. These innovations include:
• Introduction of studio courses to replace large introductory lecture-based courses in science and engineering with a format that is far more integrated, incorporates technology, and is a better learning environment for students and a better teaching environment for faculty.
• Development of an integrated core curriculum that offers multidisciplinary courses as part of each student's program.
• Top to bottom redesign of every curriculum into the "4X4 Curriculum," which encourages students to take four four-credit courses (and no more!) each semester.
• Emphasis upon bringing education to the student and particularly to the workplace.
• Creation of new tools for network based Continuous Education.
The studio courses are particularly designed to bring the interactivity often found in small enrollment interactive courses to meet the needs of the large enrollment courses. Lecture, recitation and laboratory are combined into one facility, the studio, where the faculty conducts hands-on interactive learning One challenge presented by this strategy is to find a way to make the pervasive use of computing both accessible and affordable. Toward that end, a model of the Client Server University in which student computing provided by laptop computers is linked to powerful servers of multimedia courseware, applications, and compute power is being developed.
The boundaries between on-site and distance learning are blurring. Rensselaer presently educates about 900 students per semester in interactive distance learning formats, and is among the leaders in research on this format. Our goal is for the distance learning student to have the same learner-centered studio experience as our on campus students.
Rensselaer has earned widespread national recognition for its achievements in this field. The We were able to identify several alternatives that were economically competitive and promised far better educational effectiveness. This stimulated us to design the studio courses To some extent, the studio format is designed to transfer some responsibility from the faculty to the student. The focus is on student problem-solving and projects, and not on presentation of materials.
The emphasis is on learning rather than teaching.
In the studio, the approximately 700 students enrolled in the large introductory courses can be divided into 12 sections (12 events) of 50-60 persons.
The courses were reduced from six contact hours (two lecture, two recitation, and two lab) to four contact hours and taught either in two periods each two hours in length, or in two 1.5 hour and one one-hour periods. The reduction from six to four contact hours is an important aspect of stewardship of both student and faculty time and resources. In spite of the 1/3 reduction in contact hours, evaluations are demonstrating that students learn the material better and faster.
2 Each course is led by a team of one faculty member, one graduate student, and one or two undergraduates. The mentoring of graduate students and undergraduate students is an important side effect of the re-designed course structure.
Facilities
The re-engineering of introductory courses led directly to a re-design of facilities. This is only one aspect of the reform program, but it is important because it:
1. Allows students to concentrate on fewer courses at a time and go into more depth on each.
2. Requires faculty to rethink the relationships between various portions of the curriculum and revamp each discipline's programs.
3. Does not allow the status quo as an option.
4. Reduces the disciplinary requirements for each major, dual majors, and cross-disciplinary minors.
5. Provides more flexibility for elective courses. 
Going the Distance: The Virtual Studio Classroom
Is there any university that does not aspire to becoming a virtual university? The ubiquity of this buzzword belies the difficulty of actually designing and building such a beast while retaining the excellence of the traditional local interactive formats.
For the virtual university to be successful, it will have to replace the traditional modes of distance learning-such as satellite video, teletraining keypad response systems, and interactive video conferencing-with a more robust educational model.
The goal is to provide the distant learner with as much of the studio experience as possible. In this model of interactive multimedia distance learning, one creates a virtual studio with students connected together over a network that carries data, voice and video to the students' computers. Each student has access to multimedia materials created for the course and delivered from CD-ROM or across the network.
Part of any virtual classroom will be synchronous activity in which the students and instructors interact through live voice and video while working together with a synchronous collaborative software package.
Another part of any virtual classroom will be asynchronous activity, or activities completed at the students' own time and pace. The actual mix of synchronous and asynchronous activity will be adjusted to suit each course and audience. The bigger the portion of the course that is conducted asynchronously, the more flexible the course can become.
What prevents the course from becoming fully asynchronous? If the goal is anytime/anyplace education, then a fully asynchronous course sounds quite desirable. Why should students be bound to a particular time, if not a particular place?
There are many efforts underway to do just that.
The Sloan Foundation has a program that is funding universities to develop Web or Lotus Notesbased courses that are taken at the students' convenience. Interactivity is included through asynchronous use of e-mail, news groups, or other electronic discussion modalities.
Once again, history and experience provide a cautionary note. There is a rather long record of efforts to break the constraints of place and time, some based upon text delivery and others on com-
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puting. The completion rate for students in these self-paced courses is often less than can be tolerated. If the education experience is not critical to the student's progress or if the student is well motivated, there may not be a problem. If alternative approaches are available, then the self-paced models will work very well with the highly motivated.
Michigan State has long offered its students a mod- A careful balance must be struck in the tradeoff between synchronous and asynchronous time.
Certainly there is a place for asynchronous techniques, but a structure of continuous feedback and interaction that ensures a satisfactory success rate must also be incorporated. The more instruction is moved in the asynchronous direction, the more flexible the environment will be and the greater will be the gains in economic efficiency. When the balance is struck, it is unlikely to be 100 percent asynchronous or 100 percent synchronous. Generally, an effective interactive multimedia distance learning environment will have the following characteristics:
• Delivery on standards-based multimedia PC's equipped for live video/audio interactions and connected to a robust ip multi-casting network.
• A mix of synchronous and asynchronous activity.
• Use of Web and/or CD-ROM based multimedia materials.
• Use of professional quality software tools for CAD, symbolic math, spreadsheets, word processing, etc.
• Live audio and/or video interactions among the students and with faculty.
• E-mail interactions among the students and faculty.
• Small group discussions.
• Collaborative software for application sharing over the network.
• Access to rich resources on the network.
• Ability to pass the floor to students to allow them to lead the class through an activity.
• Course administration software to track student progress.
• Classes with a mix of students in traditional and workplace settings.
• Classes with a global perspective and global audience. Meanwhile, the brand name institutions continue to turn students away even as they struggle with the high costs of the traditional approaches to education.
Corporate Education
In the future, universities will differentiate themselves based upon their audience and core expertise. Some will endeavor to be brand name institutions that deliver outstanding education experiences with high perceived value in particular areas of core expertise. As we have seen, others will provide access to a commodity style education at competitive costs.
The advent of a continuous education system is upon us, one in which the education of 18 to 21 year olds in cloistered surroundings is but one small part. Growth in educational systems will come in providing the continuous education to the workplace and home that will be required by the learning corporation. This education must be provided in a global context and to a global audience. The prize will go to those who discover how to do this best.
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